In a recent rek-icw article B&WISH pointed out the lack of s:Ltisfactory nnalyticnl methods for trace amounts of rhodium. Two colorimctric cletcrminations~ arc applicable in the q--200 pg region hut tliesc are complicated method.. requiring dctailcd separation procedures. 'IXcrm;~l neutron activation with gross/Sray mc:isurcmcnt has been used in this laboratory 314 to tlctcrmine tract rhodium content in samples such as metcoritcs. y Spcctrornetry 1~s also been attcmptccl clscu~licrc~ but there was n riced for ;i gcnernl cvnluntion of this nwtllod. The concept of analysis by IlUClCilr reaction is well establisllcd and was summarized a number of years ago by I3oYr>fl. As appliccl to rlioclium, the nuclear reactions, ~~~Rll(~,~2)'~~I'Cl,*""IZll(n,n)'"~-~c, mcl lO~lCh(n,y) l@IRh + 1OJfnIilh are the principal reactions available to tlic xdyst for qualitative and qunntitativc analysis. 'I'lic (P,M) reaction recluircs ii high-energy positive-ion accclcrator and is rclativcly insensitivc from LL practical view bC!CilUW of tlic 17-clay 103Pcl procluct. 'The ($2,~) reaction is more xlaptable from the procluct lialf-life consiclerntion but prcscntly available sources of the fast neutrons required for this reaction, limit the sensitivity to approsimately x0 p.pm. As neutron generators are improved, this reaction will become more important. Samples were clcliva-ccl witliin 3 see by this system to :L lioocl in the iici~li!~oriiig raclioisoto!x! lal>orn-tory. Neutron fluses, ilt tllc center of tllo irriltliating !)ositiolis, varictl from cj.c)* 1011 to 1.3.x01" 71. cm-2 see-l. Relative
ViLlUCS
Of neutron flus wet-e clctcrminctl for each . !Aiototulx ant1 crystal xvas Io.S%. Dead time of tile ;~tlnly;r.cr system varictl with tlic strcngtli of the samples and 1~11s rccortlccl cluring the counting opcrntion.
All rcqp~ts wcrc C.l'. or i\llL1!yZeCl rcagcnt .graf_lc and wcrc ~isctl without further !~urific:~tion. 
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RESULTS
AND DISCUSSION
Calibration tlata for the non-destructive analysis of rhodium were obtained by 42-9~ irracliations of known amounts of the element and subsequent analysis of the y-ray scintillation spectra. Part of such a y-ray spectrum from 0.3 MeV to I McV obtained with 0.25 pg of rhoclium is shown in Fig. 2 . Table I gives the results of these calibrations. The method is probably accurate to within rr, :tr: Go/, over the weight range of o. I to I ,q of rhodium. In the range of 0.01 Table II . The average time per analysis is 7 min for this non-destructive method using the short-lived radioactive isomer. It can be seen from Table 11 that at the o.~o-,ug level of rhodium even such a "problem" matris as silica gel offers little trouble in this non-destructive method since the 44-set isomer has such ;L high sensitivity for activation analysis. One might, however, expect that elements such as silver, iodine, bromine, tungsten, arsenic, antimony, copper, zinc, and others with y-ray peaks near o.gG McV might interfere if present in the matrix in much larger concentrations than the rhodium (see Fig. 27 of ref. 11 for a qapli of relative calculated sensitivities).
When such interferences are found in samples, ;L chemical separation is necessary before a radioactive assay can be made. A calibration curve for rhodium analysis was prepared using the separation techniques of sodium peroxide fusion and pyricline estraction to isolate the 4.4~min 1~~~~lXli pure enough for y-ray spectroscopy. These calibration data are given in Table III The short-lived 1"4Rh also has a y-ray peak at 1.24 McV. In this region of the y spectrum thcrc arc fewer potential interfercnccs (indium, silicon, argon, and cadmium being the principal oncsl".) H oivever, since the sensitivity of the peak is less than that of the 0.56MeV peak by a factor of N 20, the lower-energy peak will probably be usecl for most non-destructive analyses. A glance at the decay scheme ot these rhodium isomers (Fig. I) shows that iL lnrgc percentage (c$.s"h) of the decay is by p emission directly to the ground state rather than through the o.5G-(r.4(y0) or 1.24-(0.x0/,) MeV y rays. Thus, activation analysis of rhodium by measuring tlic high-energy p ray of 104Rh should give considerably higher sensitivities 13 than reported above. Unfortunately P-ray measurement cannot be made as discriminating as y-ray spectrometry and hence samples with few other activating impurities would probably be recluired to utilize the very high sensitivity of the 44-set lO"Rh. Suitable designs of regular or low-background p counting equipment could, however, be used with good radiochemical separations 
